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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Degradation of the phosphoric-acid zinc processability in the grinding section 
does not arise, and this invention relates to an aluminum-Mg system alloy suitable as an object for 
automobile car-body panels especially, also when phosphoric-acid zinc processability is good and 
carries out grinding of the front face after a fabricating operation in detail, the aluminum alloy for 
shaping excellent in phosphoric-acid zinc processability, and. 
[0002] 

[Description of the Prior Art] About the aluminum alloy plate for automobile car-body panels, after 
carrying out a fabricating operation to a predetermined configuration by press forming, since paint 
surface treatment with phosphoric-acid zinc processing liquid should be performed as pretreatment of 
paint and the corrosion resistance after paint and image clarity should be excelled with the steel plate 
and surface treated steel sheet which are used simultaneously, it is usually required that sufficient 
quantity of a phosphoric-acid zinc coat should be formed. 

[0003] However, even if it generally tends to change the phosphoric-acid zinc processability of an 
aluminum alloy by the alloy content and it performs phosphoric-acid zinc processing on the same 
conditions, there are not few cases where the phosphoric-acid zinc coat of amount with it does not 
generate depending on an alloy presentation. [ bad processability and ] [ sufficient ] In the aluminum- 
Mg system alloy currently used as automobile car-body panel material from reinforcement and a 
corrosion resistance viewpoint, the effect of Cu content is large, and as shown in drawing 1 , in the case 
of an aluminum-5 %Mg alloy, in less than 0.10% of Cu contents, the amount of phosphoric-acid zinc 
coats becomes with imperfection. [ many ] 

[0004] On the other hand, although local surface grinding is performed after a fabricating operation in 
order to remove the surface discontinuity fiirther generated at the time of press forming in order for a 
tensile strain pattern (a stretcher strain mark, SS mark) to tend to produce an aluminum-Mg system alloy 
at the time of a fabricating operation and to erase this SS mark When phosphoric-acid zinc processing is 
performed in the surface grinding section, in an aluminum-Mg system alloy with many amounts of Cu 
(s), generation of the phosphoric-acid zinc coat in the grinding section deteriorates remarkably, for 
example, the amount of coats is 1.0 g/m2. Since it becomes the following. While a big difference will 
arise and the corrosion resistance after paint falls between the amounts of coat generation in the non- 
grinding section, generating of paint nonuniformity also poses a problem. 

[0005] Less than [ BO.05% ] is contained 3.5 - 10% of Mg, ZnO.5 - 2 %, below CuO.4 %, and below 
TiO.l %, and the moldability aluminum alloy excellent in the phosphoric-acid zinc processability which 
restricted Fe and the amount of Si is also proposed including one or more sorts of Mn, Cr, Zr, and V 
little as a selection component (JP,61-130452,A). The phosphoric-acid zinc processability of the above- 
mentioned grinding section is not improvable. 
[0006] 

[Problem(s) to be Solved by the Invention] In order that this invention may cancel the above-mentioned 
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trouble in an aluminum-Mg system alloy It is made as a result of having added examination further 
about the relation between phosphoric-acid zinc processability and an alloy content. The object Also 
when it excels especially in phosphoric-acid zinc processability and grinding is performed after a 
fabricating operation, it is in offering the aluminum alloy for shaping which the difference of the amount 
of phosphoric-acid zinc coats did not arise between the grinding section and the non-grinding section, 
and excelled [ moldability ] in good phosphoric-acid zinc processability. 
[0007] 

[Means for Solving the Problem] The moldability aluminum alloy excellent in the phosphoric-acid zinc 
processability by this invention for attaining the above-mentioned object By mass %, Mg:2-6 %, and 
ZnO.3 - 2.0 % are contained. Fe 0.03% or less for Cu as an impurity And below 0.4 % Restrict Si to 
below 0.4 %, and it makes to consist of the remainder aluminum and an unescapable impurity into the 
basic feature on a configuration. In addition to the above-mentioned fundamental component, it is 
characterized [ 2nd ] by including 1 of the sorts less than [ Ti:0.1% ] and below B:0.05 %, and two sorts 
or more as a selection component further less than [ Mn:0.5% ], less than [ Cr:0.3% ], less than 
[ Zr:0.3% ], and V:0.3% or less on a configuration. 

[0008] When the meaning and the reason for definition of each component addition in the aluminum 
alloy of this invention are explained, Mg is the element contributed to the improvement in on the 
strength of an alloy, and the desirable content range is 2 - 6 %. 2 In the content of under %, if the 
effectiveness is not enough and contains exceeding 6 %, rolling nature will fall. It is made to contain in 
the range of 4 - 6 % more preferably. 

[0009] Zn raises phosphoric-acid zinc processability with the reinforcement of an alloy. A desirable 
content is the range of 0,3 - 2.0 %, phosphoric-acid zinc processability becomes inadequate under by 0,3 
%, and if 2.0 % is exceeded, the rolling nature in a production process will fall. The still more desirable 
content range of Zn is made into 0.5 - 1.0 %. 

[0010] In the aluminum alloy of this invention, Cu is the component which affects the phosphoric-acid 
zinc processability of the grinding section most, and since the phosphoric-acid zinc processability of the 
grinding section will deteriorate remarkably if contained exceeding 0.03%, restricting to 0.03% or less is 
desirable. If Fe exceeds 0.4 % and the content of Si exceeds 0.4 %, it will become easy to form a big and 
rough compound, and fabricating-operation nature will fall. Therefore, below 0.4 % of each content 
range of Si is desirable. It considers as the range below 0.1 % each more preferably. 
[00 11] Mn, Cr, Zr, V, Ti, and B which can be added as a selection component raise the reinforcement of 
an alloy while making the grain size number of an alloy detailed. Desirable additions are less than 
[ Ti:0.1% ] and below B:0.05 % less than [ Mn:0.5% ], less than [ Cr:0.3% ], less than [ Zr:0.3% ], and 
V:0.3% or less. They are below [ below MnO.l % / less than / CrO.1% / and below ZrO.l % ], and below 
VO.l % more preferably. If the addition of these components surpasses an upper limit and is added, 
generation of a big and rough intermetallic compound will increase, and a moldability will fall. 
[0012] 

[Function] In this invention, by making Mg of the amount of specification, and Zn contain, and 
restricting Cu and the amount of Si as an impurity, Zn raises phosphoric-acid zinc processability 
notably, and functions on an electrochemistry target as not changing the amount of generation of a 
phosphoric-acid zinc coat between the grinding section and the non-grinding section especially in the 
combination of these components. Therefore, also when grinding for surface-discontinuity clearance is 
performed after a fabricating operation, sufficient phosphoric-acid zinc coat is formed, and the problem 
that corrosion-resistant lowering and paint nonuniformity arise after paint is solved. The further 
excellent property can be given by furthermore adding Mn, Cr, Zr, V, Ti, and B selectively. 
[0013] 

[Example] Hereafter, the example of this invention is explained as contrasted with the example of a 
comparison. 

Three kinds (impurity ZnO.10%) of alloys into which the amount of Cu(s) in the aluminum-Mg alloy 
containing example lMg6 % was changed to 0.02-0.3 % and Mg6 %, and Zn2 % were contained, 
phosphoric-acid zinc processing of the annealing plate (all are 1mm in thickness) of the aluminum-Mg 
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system alloy containing CuO.02% was carried out on condition that the following, and the amount of 
phosphoric-acid zinc coats was measured: A measurement result is shown in drawing 2 . 
[0014] Cleaning processing: Commercial degreaser (Nihon Parkerizing (stock) FC-L4460) It is used and 
is 2 at the temperature of 43 degrees C. Immersion between parts. 

Surface control: It is immersed for 30 seconds at a room temperature using a commercial regulator (PL 
[ by Nihon Parkerizing Co., Ltd. ]- 4040). 

Chemical conversion: A commercial chemical conversion agent (PB-L3020 by Nihon Parkerizing Co., 
Ltd. is used, and it is 2 at the temperature of 43 degrees C. immersion between parts) 
[0015] According to the measurement result of the amount of phosphoric-acid zinc coats shown in 
drawing 2 , although the amount of phosphoric-acid zinc coats is falling, by the test coupon according to 
this invention which added Zn2 % to this, the amount of coats equivalent to the thing containing Cu of 
0.1 % is obtained at the test coupon of CuO.02% content. 

[0016] Three kinds (impurity ZnO.10%) of alloys into which the amount of Cu(s) in the aluminum-Mg 
alloy containing example 2Mg4 % was changed to 0.03-0.3 %, The aluminum-Mg system alloy which 
contains Mg4 % and ZnO.3 %, and contains CuO.02%, And the annealing plate (1mm in thickness) of 
the aluminum-Mg system alloy which contains Mg4 % and Zn2.0 %, and contains CuO.02% After 
carrying out grinding locally with a scraper, phosphoric-acid zinc processing was carried out on the 
same conditions as an example 1, and the amount of coats of the phosphoric-acid zinc coat generated in 
the grinding section and the non-grinding section was measured and measured. A result is shown in 
drawing 3 . 

[0017] Although phosphoric-acid zinc coat sufficient in the non-grinding section is formed by the test 
coupon of CuO.03% content in the test coupon in which the amount of phosphoric-acid zinc coats is 
falling to, and the grinding section and the non-grinding section contain CuO.l - 0.3 % so that drawing_3 
may see, there is little coat generation in the grinding section, and the big difference has arisen in the 
amount of coats between the grinding section and the non-grinding section. On the other hand, in 
addition to CuO.02%, in ZnO.3 % and the test coupon of this invention of which 2 % addition was done, 
sufficient phosphoric-acid zinc coat for the grinding section and the non-grinding section is formed, and 
most differences of the amount of coats are not seen. 

[0018] Phosphoric-acid zinc processing of the aluminum-Mg system alloy annealing plate (1mm in 
thickness) of the presentation shown in example 3 table 1 was carried out on the same conditions as an 
example 1, and the amount of coats of the generated phosphoric-acid zinc coat was measured. A resuU is 
shown in drawin g 4 . Test coupon No.3, No.7, and No.l 1 which contain CuO.01% as shown in drawin g 
4 Although the amount of phosphoric-acid zinc coats is falling Test coupon No.4, No.8, and No. 12 
which added Zn2 % to this Sufficient phosphoric-acid zinc coat equivalent to test coupon No.l 
containing CuO.3 %, No.5, and No.9 is generating [ in / then / the range of Mg2 - 6 % ]. 
[0019] 
[A table 1] 
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Ti 


b 


1 


2 


0.1 


0.3. 


0.1 


0.1 


0.05 








U. Uo 


U. UX 




2 


2 


0.1 


0.1 


0.1 


0.2 


0.05 








U. Uo 


\J. Ul 




3 


2 


0.1 


O.Ol 


0.2 


0.2 


0.05 








n m 

U. Ud 


ui 




4 


2 


2 


0.01 


0.2 


0.1 


0. 05 








A M 

0. Od 


A ni 
Ui 




5 


4 


0.2 


0.3 


p. 1 


0.2 


0.03 


0.02 


— 


0.01 


0.03 


A A1 

0. 01 




6 


4 


0.2 


0.1 


0.1 


0.2 


0. 03 


0.02 


— 


0. 01 


0.03 


0.01 




7 


4 


0.2 


0.01 


0.1 


0.1 


0.03 


0.02 




0. 01 


0. 03 


0.01 




8 


4 


2 


0.01 


0.2 


0.1 


0.03 


0.02 




0. 01 


0.03 


A A1 

0.01 




9 


6 


0.1 


0.3 


0.2 


0.2 






0.04 




A AO 


0. Ul 




10 


6 


0.1 


0.1 


0.2 


0.1 






0.04 




0.03 


0.01 




11 


6 


0.1 


0.01 


0.2 


0.1 






0.04 




0.03 


0.01 




12 


6 


2 


0.01 


0.1 


0.1 






0.04 




0.03 


0.01 





[0020] ^ . ■ 

[Effect of the Invention] According to this invention the above passage, after carrying out a fabncating 
operation, grindiftg of the surface-discontinuity section is carried out, and also when phosphoric-acid 
zinc processing is carried out, the aluminum-Mg system aluminum alloy for shaping which does not 
produce a difference in the amount of phosphoric-acid zinc coats in the grinding section and the non- 
grinding section, and can generate sufficient phosphoric-acid zinc coat for all is offered. 
[0021] Since a tensile strain pattern (SS mark) tends to generate an aluminum-Mg system alloy at the 
time of fabricating operations, such as press working of sheet metal, when using it as an automobile car- 
body panel, Although phosphoric-acid zinc processing is performed in the assembly line of an 
automobile in many cases after grinding removes the after [ shaping ] SS mark generating section, and 
the other surface-discontinuity sections In such a case, although there was fear of the corrosiori 
resistance lowering after paint and paint nonuniformity generating with the conventional aluminum-Mg 
system alloy since phosphoric-acid zinc coat generation in the grinding section deteriorated remarkably 
and a big difference arose in the amount of phosphoric-acid zinc coats between the grinding section and 
the non-griiiding section Since this problem is avoided in the aluminum alloy of this invention, 
achievement of about the same paint quality as a steel plate is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ... 
[Claim 1] The aluminum alloy for shaping excellent in the phosphoric-acid zinc processability 
characterized by containing Mg:2-6 % and Zn:0.3 - 2.0 %, and restricting Fe to below 0.4 % 0.03% or 
less, restricting Si to 0.4% or less, and consisting Cu as an impurity of the remainder aluminum and an 

unescapable impurity by mass % (it being below the same). 

[Claim 2] Mn: The aluminum alloy for shaping excellent in the phosphoric-acid zinc processability 
according to claim 1 characterized by containing 1 of the sorts less than [ Ti:0.1% ] and below B:0.05 %, 
and two sorts or more less than [ 0.5% ], less than [ Cr:0.3% ], less than [ Zr:0.3% ], and V:0.3% or less. 



[Translation done.] 
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